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The current article reports a large scale study of the prediction of marijuana use cessation 
among individuals attending alternative high schools who were regular users at baseline. 
Based on theTriadic InfluenceTheory, predictors of marijuana use cessation at 1-year follow- 
up were organized by type of influence (e.g., interpersonal, cultural and attitudinal, and 
intrapersonal) and level of influence (e.g., distal and ultimate). Among the 522 students 
who were past 30-day marijuana users at baseline, quitting was defined as having not used 
marijuana in the last 30 days at 1-year follow-up (43% of baseline users). To account for the 
level of influence we employed a theory-based analytic strategy, hierarchical regression. 
In the final multivariate model, lower level of baseline marijuana use and less of a likeli- 
hood to endorse pro-drug-use myths remained predictors of marijuana use cessation 1-year 
later. Implications of these findings include the need to develop cessation programs that 
reduce psychological dependence on marijuana use, and correct cognitive misperceptions 
about drug use in order to help adolescents make decisions that lead to health-promoting 
behaviors. 
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INTRODUCTION 

Marijuana is the most commonly used illicit substance among 
youth in the United States (1). Since 2009, the 30-day prevalence 
of marijuana use among youth has steadily risen to 31%, while per- 
ceived risk and disapproval of marijuana have declined ( 1 ). Recent 
data show that nearly one in 15 high schools seniors is a daily 
or near-daily marijuana user ( 1 ) . Given the recent legislation that 
legalizes the recreational use and sale of marijuana in Colorado and 
Washington, one could speculate that these trends in marijuana 
use among American youth will continue to rise. Unfortunately, 
most adolescents that desire to quit are unsuccessful (2). 

In order to develop effect marijuana use cessation programs, it 
is essential that we improve our understanding of factors related to 
self-initiated marijuana use cessation. However, few studies have 
been conducted examining predictors of marijuana use cessation 
among teens (3-7) and young adults (8-12).The purpose of the 
current study was to apply a theoretical framework to the pre- 
diction of marijuana use cessation at 1-year follow-up among a 
sample of adolescents attending alternative high schools who were 
regular users at baseline. 

The Theory of Triadic Influence (13) organizes predic- 
tors of adolescent substance use into three distinct types of 
influence: (1) intrapersonal, (2) cultural/ attitudinal, and (3) 
social/interpersonal. Within each type of influence, predictors 
are further ordered into level of influence (e.g., the adolescent's 
ability to control the influence and its effect on the behavior). 
Levels of influence include, ( 1 ) proximal, most control, and most 
direct influence on behavior, (2) distal, and (3) ultimate, least con- 
trol, and most indirect influence on behavior. In previous studies, 



this theory has provided a framework for explaining variance in 
substance use among samples of adolescents (14-17). 

Intrapersonal correlates of drug use are those that describe per- 
sonality traits, affective states, and beliefs about one's ability to 
either use or avoid substances (13). Depressed adolescents and 
adolescents scoring lower on a measure of delinquency have been 
found to be more likely to quit use of marijuana (11). Cultural and 
attitudinal correlates of drug use include beliefs and evaluations 
regarding substance use, as well as general values and behaviors 
that contribute to substance use (13). Endorsing negative social 
and psychological consequences of marijuana use (3, 6), having 
alternative interests (3,6), holding unfavorable attitudes about the 
acceptability of drug use (5, 6), and rating one's health as excellent 
(9) have all been associated with marijuana use cessation among 
youth and young adults. Social and interpersonal variables are 
those that operate within the subject's social environment, gen- 
erally as reported by the subject, and influence one's perceptions 
of one's social world. Participation in adult social roles (e.g., mar- 
riage, being a parent) (7, 9-12), less peer use and approval (5-9), 
less victimization (5), and using marijuana for social reasons (4, 9, 
11) have also been associated with marijuana use cessation among 
youth and young adults. 

The best predictor of future marijuana use is past behavior. 
A number of studies have found that light marijuana smoking 
at baseline was associated with cessation at follow-up (4, 7, 9, 
11). Since heavier marijuana users suffer from greater withdrawal 
symptoms (e.g., cravings, irritability, sleep difficulty, decreased 
appetite) (18), this discomfort could deter them from making 
quit attempts and experiencing cessation success (2). Other factors 
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associated with marijuana use cessation among adolescents and 
young adults include older age at initiation and cessation (3-5), 
the lack of use of other illicit drugs (8), female gender (7, 9), higher 
income (9), and steady employment (10). 

The purpose of the current study was twofold. First, we 
sought to examine the relationships between baseline demo- 
graphic, intrapersonal, cultural/attitudinal, social/interpersonal, 
and drug-use variables, and marijuana use cessation 1-year later. 
We did not have any predictors that fell within the proximal level 
of influence; however, we did explore factors within the distal and 
ultimate levels of influence. Secondly, because we hypothesized 
that heavier smokers would experience greater discomfort during 
the cessation attempt, we wanted to predict cessation controlling 
for baseline level of use which is likely to be the best predictor 
of cessation. Therefore, we explored how adjusting for baseline 
level of marijuana use affected the relationships between intraper- 
sonal, cultural/attitudinal, and social/interpersonal variables and 
marijuana use cessation. We hypothesized that intrapersonal, 
cultural/attitudinal, and social/interpersonal variables would be 
found to be associated with marijuana use cessation, however the 
strength of the associations would diminish once the statistical 
models accounted for baseline level of marijuana use. 

MATERIALS AND METHODS 
SUBJECTS 

The sample consisted of 522 past 30-day marijuana users partici- 
pating in a field trial conducted to test the efficacy of a substance 
abuse prevention program [see (19, 20)]. A total of 24 continu- 
ation high schools in four counties in southern California were 
recruited as a convenience sample. Continuation high schools, 
otherwise known as alternative high schools, are schools desig- 
nated for youth who have transferred out of the regular school 
system due to functional problems (e.g., behavior problems, drug 
use, lack of credits). Schools were randomly assigned to one of 
the following conditions: ( 1 ) control condition; (2) TND program 
condition (TND Only); or (3) TND + motivational interviewing 
(TND + MI) condition. Prior to enrollment, parental informed 
consent and subject assent were required for youth under age 
18, and informed consent was obtained from participants over 
the age of 18. Within each school, at least two classrooms were 
selected to participate in the study. Of the 2,397 students enrolled 
in the selected classes, 1,694 (70.7%) were consented to participate 
in the study and 1,676 students completed the baseline survey. 
Reasons for subject-level decline were parent decline of consent 
(0.8%), student decline of consent or assent (5.1%), and parental 
non-response (23.4%). Of the 1676 students who completed the 
baseline surveys, 1186 (70.8%) completed 1-year follow-up sur- 
veys. Of the 778 past 30-day marijuana users at baseline, 522 
(67%) completed 1-year follow-up surveys. Students who com- 
pleted both pre- and 1-year follow-up surveys and reported they 
had used marijuana in the past 30 days at baseline constitute the 
present sample for analysis. 

Students completed close-ended, self-report questionnaires 
during regular classroom sessions at baseline and approximately 
1-year after the immediate posttest in class. Absent students were 
left an absentee packet with instructions for completing the sur- 
vey. Surveys included measures of demographic characteristics, 



behavioral items, and psychosocial correlates of substance use, and 
took approximately 20-30 min to complete. All study procedures, 
including informed consent, were approved by the University of 
Southern California's institutional review board. 

At baseline, subjects ranged in age from 14 to 20 years (mean 
age of 16.7, SD = 0.91). Sixty percent were male. The ethnic/racial 
distribution of the sample was as follows: 11.6% White, 62.6% 
Latino, 5.3% African American, 16.0% Mixed Ethnicity, and 4.5% 
Other Ethnicity (including Asian, Native American, and "other"). 
At baseline, 63.6% reported use of cigarettes, 81.7% reported use 
of alcohol, and 47.9% reported use of hard drugs in the past 
30 days. At baseline, subjects reported smoking marijuana on aver- 
age 14.1 days (SD = 12.2) in the past 30 days. At 1-year follow-up, 
43.5% of the sample reported no marijuana use in the past 30 days. 

MEASURES 
Demographics 

Demographic items included age (in years), gender, and ethnicity 
(a four-level categorical variable with response categories being 
White/Caucasian, Latino/Hispanic, African American/Black, or 
Mixed Ethnicity). This categorical variable was coded with three 
dummy indicators: White, Latino, and African American. 

Marijuana use behavior 

The main outcome in the study was past 30-day marijuana use 
cessation between pretest and 1-year follow-up. At both time 
points, subjects were asked "How many times in the last month 
have you used marijuana?" Responses were reported on 12-point 
scales, starting at "0 times," increasing in intervals of 10 (e.g., "1- 
10 times," " 1 1-20 times") with the last (12th) category being "over 
100 times." The "quit" status was defined as reporting "0" times of 
use in the last 30 days. 

Other drug-use measures 

Substance use items included 30-day use of cigarettes, alcohol, 
and "hard drugs." A hard drug use score was created, consisting 
of the sum of 30-day use across cocaine, hallucinogens, stimu- 
lants, inhalants, ecstasy, tranquilizers, and "other" drugs (an item 
that included "PCP, steroids, GHB, K, etc."; alpha = 0.89). The 
drug-use questionnaire items are the type used in the Monitoring 
the Future studies (1, 21) and previous work showing evidence 
of adequate test-retest reliability and/or internal consistency (22- 
24). The wording and response options of the other drug-use items 
were the same as that of the marijuana use item. 

Triadic influence theory-related measures 

Interpersonal influences. Family conflict was assessed through 
five items, on 4-point scales from "Describes my family 'very well' 
to 'not at all'" such as "We fight a lot in our family" [a = 0.64; 
e.g., (25, 26)]. Four single item measures of five closest friends' 
use of cigarettes, alcohol, marijuana, and hard drugs each had six 
response options ranging from 0 to 5 friends [e.g., (15)]. Fam- 
ily member drug abuser was measured through one dichotomous 
item, "Do any members of your family abuse drugs or alcohol?" 
(0 = "no" or 1 = "yes"). Additionally, two items included whom the 
student lives with (both parents, only mother, only father, some- 
times mother and sometimes father, other, or alone; coded as 
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living with both parents or not), and having one or more children 
(0 = "no" or 1= "yes"). 

Cultural and attitudinal influences. Socioeconomic status was 
assessed by rooms-per-person in the home, calculated as the quo- 
tient of total number of rooms (except kitchen, bathrooms, closets, 
or laundry rooms) divided by the number of people living in the 
home. Acculturation was assessed through four items measuring 
language preference on 5-point scales from "only English" to "only 
another language (not English)" [a = 0.86; (27, 28)]. Morality of 
drug use was assessed through four items on 4-point scales such 
as "How wrong is it to use drugs?" from "it is not wrong at all" to 
"it is very wrong" [a = 0.90; e.g., (26)]. Pro-drug-use myths (29), 
were measured through four items each with a two-option forced- 
choice response. A sample item is "What happens when a person 
gets used to a drug?" [(a) one has learned how to enjoy using the 
drug, to control its effect, OR (b) body warning signals are giving 
up and addiction is beginning] (alpha = 0.55). The importance 
of health as a value was assessed through three items on 4-point 
scales from "not at all" to "very much" such as "How important is 
it for people to be physically healthy?" [a = 0.79; e.g., (30)]. 

Finally, two constructs of emerging adulthood from the Inven- 
tory of the Dimensions of Emerging Adulthood (IDEA) scale were 
assessed: experimentation/possibilities and feeling in-between 
(31). Respondents were asked to "Please think about this time 
in your life. When we say 'this time,' we mean what is going on 
right now, plus what has gone on in the last few years, plus what 
you think your life will be like in the next few years. Think about 
a 5-year period of time, with right now in the middle. For each 
question below, mark the box that best describes this time in your 
life. Be sure to put only one check mark per line." Responses were 
4-point scales from "definitely not" to "definitely yes." A set of 
five items measured experimentation/possibilities, such as "Time of 
exploration?" (a = 0.79). Three items assessed feeling in-between, 
such as "Time of feeling adult in some ways but not in others?" 
(a = 0.68). 

Intrapersonal influences. Social self-control was measured using 
eight items (32), which were on 4-point scales from "never" to 
"always" such as "I enjoy arguing with people," "If I think some- 
thing one says is stupid I tell them so," and "My mouth gets me 
in trouble a lot" (alpha = 0.73). Depressive symptoms were mea- 
sured using five items from the short CES-D scale, measured on 
4-point scales from "less than 1 day" to "5-7 days" in last week, 
such as "How often did you feel depressed in the last 7 days?" 
[a = 0.73; see (33)]. Four items measured assertiveness (26, 34) 
on 4-point scales from "never" to "always," such as "It is hard 
for me to express an opinion that differs from what the person 
I am talking to is saying" (alpha = 0.60). Coping was measured 
through four constructs, each with three item, 5-point scales from 
"never" to "always" [e.g., (35)]. Anger coping included items such 
as "I yell and scream at someone" (a = 0.77). Social support cop- 
ing included items such as "I get emotional support from my 
mother/father (a = 0.87). Cognitive coping included items such 
as "I think about the choices before I do anything" (a = 0.85). 
Avoidance coping included items such as "I daydream about bet- 
ter times" (a = 0.79). Decision-making was measured with two 



constructs each with three items on 4-point scales from "always" 
to "never" (36). Decision-making confidence included items such 
as "I like to make decisions myself" (a = 0.70). Decision-making 
avoidance included items such as "I prefer to leave decisions to 
others" (a = 0.75). 

DATA ANALYSIS 
Assessment of attrition bias 

To determine the potential attrition bias, a comparison was made 
between the current analytic sample (N = 522) to the baseline 
past 30-day marijuana users lost to follow-up (N = 256) on base- 
line measures of demographics and use of substances other than 
marijuana. The comparisons utilized chi-square or f-test mod- 
els to indicate statistically significant differences (p value at the 
0.05 level, two-tailed). Relative to the study dropouts, the retained 
sample was more likely to be slightly younger (16.6 versus 16.8) 
and smoke cigarettes on fewer days in the past 30 days (7.2 ver- 
sus 9.4). There were no significant differences on any of the other 
characteristics. 

Prediction of marijuana use cessation 

We employed hierarchical logistic regression analyses (37) to 
examine the associations between the predictors as assessed at 
baseline and marijuana use cessation at 1-year follow-up. The 
dichotomous quit status outcome was defined as "yes" if the subject 
reported not using marijuana in the past 30 days. The dichotomous 
outcome analysis was completed using generalized mixed-logistic 
modeling (38). School was treated as a random effect, which sta- 
tistically accounts for the intra-class correlation within clustered 
units (school) on computed significance levels. 

In the first step of our analyses, we established eight sets of 
predictors based on type and level of influence, including ( 1 ) five 
demographic variables, (2) four baseline drug-use variables, (3) 
two ultimate interpersonal variables, (4) three distal interpersonal 
variables, (5) two ultimate cultural/attitudinal variables, (6) five 
distal cultural/attitudinal variables, (7) one ultimate intrapersonal 
variable, and (8) eight distal intrapersonal variables. In the sec- 
ond step, we ran two generalized mixed-logistic regression models 
that included the first two predictor sets demographic character- 
istics and baseline drug use, to predict marijuana use cessation 
at 1-year follow-up. Because we assumed that distal factors were 
more strongly related to marijuana cessation than ultimate fac- 
tors, in the third step, we employed hierarchical mixed-logistic 
regression analyses for the interpersonal, cultural/attitudinal, and 
intrapersonal predictor set models. Utilizing hierarchical regres- 
sion allowed us to avoid improperly adjusting for distal factors 
in the relationship between ultimate factors and marijuana cessa- 
tion, and consequently diminishing the effects of ultimate factors. 
Therefore, for each type of influence, first we ran models for pre- 
dictors at the ultimate level of influence. Then, we ran models for 
predictors at the distal level of influence, controlling for ultimate 
predictors. 

Lastly, we ran two final generalized mixed-logistic regression 
model in which we entered all of the predictors across the predictor 
sets that were significant at the level of p < 0.05. However, because 
past marijuana use is the best predictor of future use, we wanted to 
predict cessation controlling for baseline level of use. Therefore, in 
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the first final model, level of baseline marijuana use was excluded, 
and in the second final model, level of baseline marijuana use 
was included. All regression models controlled for experimen- 
tal condition (nuisance variable in the present study). Variables 
were standardized (mean = 0 and standard deviation = 1). Odds 
ratios and 95% confidence intervals were reported using two- 
tailed significance tests. To compare the goodness-of-fit of the final 
logistic regression models we calculated the Hosmer-Lemeshow 
Goodness-of-Fit test, the relative operating characteristic (ROC) 
curve analysis, and compared the log likelihoods for the full versus 
the null models. Analyses were conducted using the SAS (v.9.1.3) 
statistical package (39). 



Table 1 | Baseline demographics and drug use predicting marijuana 
cessation at the 1-year follow-up. 



Predictors 


OR (95% CI) 




DEMOGRAPHICS MODEL 


Age 


0.98 (0.81, 1.19) 


Male 


0.74 (0.62, 0.89)* 


White ethnicity 


1.05 (0.83, 1.32) 


Latino ethnicity 


1.40 (1.10, 1.78)* 


African American ethnicity 


1.10 (0.88, 1.37) 


BASELINE DRUG USE MODEL 


30-day cigarette use 


0.83 (0.65, 1.06) 


30-day alcohol use 


1.09 (0.86, 1.37) 


30-day marijuana use 


0.50 (0.40, 0.63)* 


30-day hard drug use 


1.09 (0.86, 1.38) 



All values are standardized odds ratios and 95% confidence intervals. 
*p<0.05. 



RESULTS 

Results of the regression models with baseline demographics and 
drug- use predicting marijuana use cessation are shown in Table 1. 
Males were less likely than females to quit marijuana use at 1-year 
follow-up (p < 0.05). Also, being of Latino ethnicity and having 
a lower level of baseline marijuana use predicted marijuana use 
cessation at 1-year follow-up (p < 0.05). 

Table 2 shows the results from the hierarchical regression 
models that examined sets of predictors of marijuana use ces- 
sation that were established based on the Triadic Influence Theory 
(TTI). Among the ultimate interpersonal variables, having at least 
one child was predictive of marijuana use cessation (p < 0.05). 
Among the distal interpersonal variables, friends' substance use 
was inversely related to marijuana use cessation (p < 0.05). Among 
the ultimate cultural/attitudinal variables, being less accultur- 
ated was predictive of marijuana use cessation (p < 0.05). Among 
the distal cultural/attitudinal variables, having a lower likelihood 
to endorse pro-drug-use myths and having weaker beliefs that 
this was a period of life for experimentation were predictors of 
marijuana use cessation 1-year later (p's < 0.05). The ultimate 
intrapersonal variable, social self-control, was not predictive of 
marijuana use cessation. Among the distal intrapersonal variables, 
having both avoidant and confident decision-making styles were 
predictive of marijuana use cessation (p's < 0.05). 

The final multivariate regression model that did not include 
level of baseline marijuana use revealed that having fewer 
friends who use substances, endorsing fewer pro-drug-use myths, 
and having weaker beliefs that this was a period of life for 
experimentation were significant predictors of marijuana use ces- 
sation at 1-year follow-up (p's < 0.05) (see Table 3). In the final 
multivariate regression model that included level of baseline mari- 
juana use, having lower levels of baseline marijuana use and a lower 



Table 2 | Summary of hierarchical regression analysis for social/interpersonal variables predicting marijuana cessation at the 1-year follow-up. 



Level of 
Influence 



Types of influence 



Distal 



Interpersonal 



OR (95% CI) 



Ultimate Living with both parents 1.11(0.93,1.33) 
Have > 1 children 1.25 (1.01, 1.54)* 



Cultural/attitudinal 

Socioeconomic status 
Acculturation 



Living with both parents 1.08(0.88,1.32) Socioeconomic status 



Have > 1 children 
Friends' substance use 
Family conflict 
Family member drug 
abuser 



1.17 (0.94, 1.46) 
0.72 (0.58, 0.90)* 
0.83 (0.67, 1.04) 
0.94 (0.76, 1.16) 



Acculturation 
Morality of drug use 1 
Pro-drug-use myths 2 
Health as a value 3 
Emerging adulthood 
Experimentation/ 
possibilities 
Feeling in-between 



All values are standardized odds ratios and 95% confidence intervals. *p< 0.05. 

' Scale is drug use is not wrong (low! to drug use is wrong (high). 

2 Higher value denotes pro-drug-use endorsement. 

3 Scale is disagree (low! to agree (high) regarding health as a value. 



OR (95% CI) 



Intrapersonal 



0.83 (0.68, 1.01) Social self-control 
1.41 (1.16, 1.71)* 



0.90 (0.74, 1.09) 
1.40 (1.13, 1.73)* 
1.21 (0.97, 1.52) 
0.72 (0.58, 0.89)* 
1.05 (0.83, 1.33) 

0.69 (0.53, 0.89)* 

1.00 (0.79, 1.27) 



Social self-control 
Depressive symptoms 
Assertiveness 
Anger coping 
Cognitive coping 
Avoidance coping 
Social support coping 
Decision-making avoidance 
Decision-making-confidence 



OR (95% CI) 

1.06 (0.87, 1.29) 

1.03 (0.81, 1.31) 
0.99 (0.79, 1.23) 
0.92 (0.73, 1.15) 
0.98 (0.76, 1.27) 
1.03 (0.82, 1.29) 
1.14 (0.91, 1.43) 
1.02 (0.83, 1.25) 
1.27 (1.01, 1.59)* 
1.36 (1.08, 1.70)* 
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Table 3 | Final multivariate models: interpersonal, cultural/attitudinal, 
and intrapersonal variables predicting marijuana cessation 
(significant at <0.10). 



Predictors 


Excluding 


Including 




baseline 


baseline 




marijuana use 


marijuana use 


30-day marijuana use 




0.68 (0.52, 0.85)* 


Male 


0.83 (0.68, 1.02) 


0.89 (0.73, 1.13) 


Latino 


1.12 (0.88, 1.42) 


1.16 (0.90, 1.49) 


Have one or more children 


1.17 (0.94, 1.46) 


1.26 (0.98, 1.61) 


Friends' substance use 


0.79 (0.64, 0.98)* 


0.87 (0.69, 1.10) 


Acculturation 


1.22 (0.96, 1.55) 


1.08 (0.84, 1.39) 


Pro-drug-use myths 2 


0.73 (0.59, 0.90)* 


0.77 (0.62, 0.95)* 


Emerging adulthood 






Experimentation/possibilities 


0.77 (0.61, 0.98)* 


0.82 (0.64, 1.05) 


Decision-making avoidance 


1.19 (0.95, 1.49) 


1.18 (0.93, 1.49) 


Decision-making self-confidence 


1.19 (0.95, 1.50) 


1.15 (0.90, 1.46) 



All values are standardized odds ratios and 95% confidence intervals. 
*p<0.05 

2 Higher value denotes pro-drug-use endorsement. 



likelihood to endorse pro-drug-use myths remained predictors of 
marijuana use cessation 1-year later (p's < 0.05). 

To test the overall fit of the logistic regression models, we exam- 
ined the likelihood ratio test which compares the log likelihoods 
for the full model versus the null model. For the model that did 
not include baseline marijuana use, the likelihood ratio test x 2 
was 49.5, df=9, p < 0.0001. For the model that included base- 
line marijuana use, the likelihood ratio test x 2 was 63.4, df= 10, 
p < 0.000 1. Thus, the models showed a good fit to the data. We also 
calculated the Hosmer-Lemeshow Goodness-of-Fit test to assess 
whether the observed event rates matched the expected event rates 
in the model population (40). For the model that excluded base- 
line marijuana use, the Hosmer-Lemeshow Goodness-of-Fit test 
X 2 was 2.63, df=&,p = 0.96. For the model that included baseline 
marijuana use, the Hosmer-Lemeshow Goodness-of-Fit test x 2 
was 7.83, df= 8, p = 0.45. Both models showed a good fit to the 
data. In order to further evaluate the models we performed the 
ROC curve analysis. The ROC curve analysis assesses the power of 
a model's predicted outcomes to discriminate between positive and 
negative cases (e.g., cessation versus use) in terms of the area under 
the ROC curve (i.e., plot of sensitivity versus 1- specificity), which 
is commonly referred to as the concordance index (c-statistic). 
We found that both of our models showed better-than-chance 
discriminating power in that the c-statistics for the models that 
excluded and included baseline marijuana use were 0.69 and 0.71, 
respectively (41). 

DISCUSSION 

In the present study we sought to fill a gap in the substance 
abuse literature by applying a theoretical framework, TTI (13), to 
assess the influence of demographic, drug use, intrapersonal, cul- 
tural/attitudinal, and social/interpersonal predictors of marijuana 
use cessation among a sample of adolescents. Using a theory- 
driven analytic approach, hierarchical regression analysis (37), we 



built upon previous research by assessing each of these types of 
influence at the appropriate level of influence (e.g., ultimate and 
distal). 

Among the past 30-day marijuana users at baseline, 43% 
reported quitting marijuana use at 1-year follow-up. In the final 
multivariate model, several psychosocial predictors were negative 
predictors of marijuana use cessation at 1-year follow-up, includ- 
ing friends' substance use, pro-drug-use myths, and beliefs that 
this was a period of life for experimentation. These findings are 
consistent with previous research (3, 5-9). Interestingly, after con- 
trolling for baseline marijuana use in the multivariate model, only 
baseline marijuana use and fewer pro-drug-use-myths were asso- 
ciated with marijuana use cessation. Given the strength of the 
association between baseline marijuana use and cessation, it is 
not surprising that after accounting for baseline use, many of the 
effects we saw in the first multivariate model disappeared. Based 
on previous research (2, 1 8), we hypothesized that heavier smokers 
would experience greater discomfort during the cessation attempt, 
and it is possible that these negative withdrawal symptoms (e.g., 
cravings, irritability, sleep difficulty) could have led many of the 
heavier baseline smokers to relapse. However, we did not assess 
relapse in the current study. 

Another explanation for the elimination of effects after con- 
trolling for baseline marijuana use might be that these constructs 
could be statistically redundant when modeled simultaneously. 
Friends' substance use and believing that this was a period of life 
for experimentation were significantly correlated with baseline 
marijuana use (p's < 0.05). Therefore, one could speculate that 
the association between friends' substance use and marijuana use 
cessation is mediated by baseline marijuana use. Adolescents who 
have friends that use marijuana may be more likely to use mar- 
ijuana frequently and consequently, less likely to quit. However, 
mediation analyses were beyond the scope of this article. Future 
studies should examine whether these assumptions are true by 
employing mediation analysis. 

Consistent with previous research (5, 7), we found a negative 
association between pro-drug-use myths and marijuana cessa- 
tion in both final multivariate models. Drug-use myths encom- 
pass inaccurate expectancies or beliefs about drug characteristics 
and confusing drug effects with drug experiences (42). Cogni- 
tive restructuring of faulty or self-defeating cognitive structures 
has been shown to prevent drug use among high-risk youth (43, 
44). Previous studies have found that Motivational Enhancement 
Therapy, Educational Feedback Control, and Cognitive Behavioral 
Treatment were effective in reducing marijuana use among adoles- 
cents (45, 46). Our findings suggest that these interventions could 
be strengthened by adding cognitive restructuring components. 

The current study contributed to the substance abuse litera- 
ture in several ways. The results of our paper are consistent with 
the few that have been done with teens on self-initiated mari- 
juana cessation among a large sample of at-risk teens (n = 522 
baseline self-reported marijuana users), adding to the literature 
on this topic. As there are not many such papers, and only one 
other with alternative (continuation) high school youth, this paper 
represents a welcome addition. Additionally, our paper uses hierar- 
chical regression to assess components of TTI. This maybe the first 
truly appropriate way to examine TTI, though only some support 
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for the theory was provided. Further, the finding that likelihood 
to endorse pro-drug-use myths is a significant predictor of self- 
initiated cessation is a fairly novel finding and has implications for 
prevention efforts. 

A limitation of the current study is we did not have any pre- 
dictors that fell within the proximal level of influence. In addition, 
marijuana use cessation was not defined by self-reported quit sta- 
tus, but by inferred non-use status. This has been used as a proxy 
for self-reported quitting in previous studies (6, 8-11). While this 
methodology does not account for adolescents who may have 
made unsuccessful quit attempts, nor does it assume that quitting 
was an intentional act, because we observed significant associ- 
ations between predictors of marijuana use cessation and quit 
status, we are confident that self-initiated quitting among adoles- 
cents was modeled. Another limitation to the current study is that 
we relied upon self-reported marijuana use without the use of bio- 
chemical validation (e.g., urine drug screens) of marijuana use at 
baseline or follow-up. Given the large sample size of the original 
study, it would have been impractical to obtain biological samples 
from all participants. However, we obtained Certificates of Con- 
fidentiality from the National Institutes of Health to protect our 
research information from forced disclosure, which was conveyed 
to study participants. Furthermore, the current study focuses on 
self-initiated marijuana cessation; therefore there would be lit- 
tle incentive for participants to lie. Our previous work in which 
we examined both anonymous and confidential data suggest that 
confidential self-reports are accurate among high school youth 
[e.g., (47)] . Others have found similar results (48, 49). It is true that 
in cigarette smoking cessation work with alternative high school 
youth, use of biochemical validation will lead to 2% lower reported 



quit rates (50); however, that is a small impact. In addition, use 
of biochemical validation with teens in research studies, in which 
biochemical validation is obtained voluntarily only, is bound to be 
biased because only cooperative youth will provide readings. Fur- 
ther, only written parental consent is permitted nowadays when 
biochemical validation of any drug use is being measured (other 
than possibly in anonymous, cross-sectional work). This would 
lead to inclusion of non-representative, small samples of teens 
in longitudinal survey work. Thus, most large survey research, 
including the Youth Risk Behavior Survey [e.g., (51)], do not 
include biochemical validation. Lastly, about a third of the baseline 
marijuana users were lost to follow-up. However, because those 
lost to follow-up were only significantly different from the retained 
sample on two factors (age and daily cigarette use), this limitation 
should not bias our results. 

Efforts to develop adolescent marijuana use cessation program- 
ing should build on the results in the current study. Our findings 
support a motivation-skills-decision-making approach to adoles- 
cent marijuana use cessation (42). It is clear that adolescents with 
lower levels of baseline marijuana use have an easier time quit- 
ting. Additionally, cessation programing should include lessons 
that address correcting cognitive misperceptions about drug use. 
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